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Abstract 
The evolution and growth of cities and towns are primarily dependent on three important factors- Its geographic location, 
physical environment and its socio-economic environment. The presence of water in various forms in its natural setting plays an 
important role in enhancing the quality of physical environment and the socio-economic environment.During the processes of 
growth and expansion of cities and towns, the location of water bodies are seen by the planners and policy makers as liability and 
constrain rather than an asset or a resource. The development projects very often ignore the conservation of water bodies and 
transform them into other developments. Hence, the preservation, conservation and rejuvenation of water bodies in urban areas 
are important. The major factor that contributes to the sustainable development of an area is its water bodies. Moreover, presence 
of water bodies give added social, psychological and   environment value. It includes (a) enhancing the aesthetic quality and 
place quality, thereby contributing to the image of the city or town (b)enhancing the social and recreational value and thus 
increasing the livability of the residents and land value many fold. 
 
In this paper the authors have made an attempt to (a) bring the importance of water bodies in an urban area to sustain its eco 
system (b) bringthe different ways by which the water bodies have acted as a catalyst to the growth and development of the town 
and (c) highlight the issues and potentials of the existing water bodies and (d) formulate strategies for sustainable development of 
town. These aspects are covered, in relation to a case study area Kodungallur town in Kerala State. In brief, the Kodungallur 
town is a culturally rich historical temple town of central Kerala.The town has its unique geographical advantage, historical and 
cultural importance and immense potential for growth and development. 
© 2016 The Authors.Published by Elsevier Ltd. 
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1. Introduction 
Water is known as the “elixir of life” is fundamental for human sustenance. It is the most widely occurring 
substance on earth. Yet only 2.53% of it is fresh water while the remainder is salt water. Two third of it is locked up 
in glaciers and permanent snow cover, remaining one third is distributed regionally with wide disparities. The Asian 
continent that supports more than half of the world population has only 36% of the world’s water resources (UN 
World Water Development Report, 2000). The above stated numbers have revealed that with better life styles, per 
capita requirement of water is increasing, population is also steadily increasing whereas the per capita availability of 
water is decreasing. The consequence is that water is becoming more and more a scarce resource. To add to it, the 
fresh water resources are shrinking due to pollution. 
 
Water has multifunctional roles (shown in the Fig.1). It can enhance and enrich a space by its mere presence. The 
aesthetic quality of water, which includes the visual, audial, tactual and psychological aspects, adds vibrancy and 
excitement to a space, which may lead to development of tourism industry.The functional aspects include water for 
drinking and daily activities, climatic comfort, transportation facilities, recreational facilities, religious facilities etc. 
The aesthetic and functional aspects together contribute to economic and social benefits. Apart from these benefits, 
the ecological benefits include supporting wild life, controlling floods, recharging groundwater etc. 
 
Historically, towns and cities have flourished on the banks of water bodies and these have played an important 
role in their growth and development. India’s water bodies are extraordinarily diverse – ranging from lakes and 
ponds to marshes, mangroves, backwaters and lagoons. The urban landscape of many Indian cities constitutes these 
diverse water bodies. Cities like Udaipur, Kolkata, Allahabad etc had a rich legacy of water bodies. Rapid 
urbanization and unplanned growth have led to the deterioration of water bodies.  Activities like land filling for 
construction of roads and buildings, disposal of untreated waste, growth of aquatic weeds, obstruction and diversion 
of water channels and neglect have led to the decline of water bodies, making many water bodies disappear and the 
others an eyesore.  The water demand is increasing, while the water availability is declining over the years. The 
kodungallur town with its brief history and the water related realities and prospects are elaborated in the following 
sections. 
     
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1 Importance of water bodies 
2. Kodungallur-A profile 
Kodungallur town is a part of Thrissur District in the state of Kerala, on the Malabar coast. It is located 29 km 
North West of Kochi, the commercial hub of Kerala and 38 km South West of Thrissur, the cultural capital of 
Kerala(shown in the Fig. 2).  It is surrounded by Edavilangu, Sreenarayanapuram and Vellangallur panchayath in 
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the North; tributary of Periyar River in the East, estuary of Periyar River in the South and Eriyad and Edavilangu 
panchayaths in the West(shown in the Fig. 3). The total area of the Kodungallur municipality is 27.81 sq km, with a 
population of 71440 and a density of 2456 persons/ sq km as per 2011 census. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 2 Kodungallurs  and its Regions (Source: Town & Country Planning Department, Kerala) 
 
The region is characterized by mono-modal transportation system as the public transport wherein road based 
modes are the only means of transportation. The coastal highway NH 17 connecting Cochin to Mumbai passes 
through this region. The west coast canal from Kollam to Kottapuram was declared as National Waterway 3 by the 
Government of India during 1993. 
2.1 History of Kodungallur 
Kodungallur known as Muziris, Muchiripattanam, Kodilingapuram etc in ancient times, occupied an important place 
in the history of both Kerala & India due to its rich historical and cultural experiences. It occupied a unique place in 
the history of Kerala with its overseas contacts, political significance, religious harmony and cultural heritage.  
Muziris was an important port town in the region and historians called it as the ‘Gateway of Ancient India’.  
Classical Greek historians like Pliny, Ptolemy and the unidentified author of the book ‘Periplus of the Erithriyan 
Sea’ has mentioned about Muziris as the most important trade centre of ancient India (source) . It was the focal point 
of commerce for over 2500 years. The formation of the area can be chronologically co-related based on historical 
evidences. The existence of Kodungallur port is testified by the landing of St.Thomas during 52 AD. It was the 
centre of flourishing trade during the reign of Cheraman Perumal (700 A D) Kodungallur port was used by 
Portugese (1600 AD) and later by Tippu Sulthan (1800AD), which shows the long span of the port. This gives the 
most significant information lesson that the formation or the evolution of the town was greatly influenced by its 
water bodies. 
 
The intrinsic location and the size of the town, has been highly influenced by the presence of waterbodies in and 
around the area, which can be understood further in the light of the evidences of themajor flood that happened in 
1341 AD.Periyar River changed its course of flowafter the floods and as a result of it, sand and mud got deposited in 
large scale in the mouth of Periyar. The port thus gotshifted to Cochin, and a new island called Vypeen with a length 
of 25 kms, and a width of 2 kms was formedalong the coast. Consequently the historic town Kodungallur lost its 
importance and glory. 
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Fig 3  Schematic representation of stages of Kodungallur-Cochin coast(source: Mathai Thomas and Nair S B, 1988) 
 
The statement that the ‘the formation and evolution of a town is greatly influenced by its natural/ geographic 
setting’ can further be substantiated by a study conducted by Mathai and Nair in 1988, on the emergence of Cochin 
Kodungallur coast.  It is stated that the size of the study area has been changed over the years. As shown in Fig 4, 
The zone represented by vertical lines in the figure shows the original land mass that has not been influenced by 
water bodies and it existed approximately 7000 ybp (years before present). The zone represented by horizontal lines 
shows the coastal configuration around 2000 ybp and the zone represented by diagonal lines shows the coastal 
configuration of the coastal area 200-300ybp (Mathai and Nair in 1988). 
2.2 The specificities of water bodies in Kodungallur 
The town is characterized by a number of small and large islands, linked by rivers, canals and backwaters that are 
embedded in the town’s economic, social and cultural existence.Kodungallur kayal (shown in the fig.6 ) and pullut 
River are the major water bodies of Kodungallur town. Kodungallur kayal forms the southern boundary of the 
municipality, whereas,  Pullut River flows (shown in the Fig.5) from the north of Kerala passing through the present 
Kodungallur municipality and then turns around this region to the west and falls into the same Kodungallur Kayal at 
Anapuzha. The Pullut River was the former AanPorunai River (in Tamil) mentioned in many Tamil Literary works 
of the early period.    It has been mentioned in Silappathikaram as surrounding the Vanji Nagar of Cheras, which is 
of much importance in the study of Kerala (Chera) history. 
 
Numerous interconnected channels (thodus) exist in the town linked to the Kodungallur Kayal and Pullut River. 
Most of them are saline in nature. Perumthodu,  Vijayanthodu, Manimakkamthodu, Sringapurathodu , Kavilkadavu 
thodu and Thachappilly thodu are some of the major channels. About 200-300 ponds both private and public exist in 
the town area. The potential of these water bodies have not been fully explored, yet in many ways they act as the 
lifeline to the town and the region as a whole. 
3. Functions of water bodies 
The land structure and climate are the two important aspects of a town that are highly influenced by the presence 
of water bodies.  Kodungallur has a tropical and humid climate. The maximum average temperature of the city in 
the summer season is 39 degree Celsius and the minimum temperature is 22 degree Celsius. The town receives 
heavy rainfall in the monsoon season. The average rainfall is 2648mm. Physiographically, Kodungallur can be 
divided into five regions such as (a) highlands, (b) plains, (c) back water linked plains, (d) Marshy lands, and (e) 
Islands. A towns location, size, climate, land structure, history and management status all are very much influenced 
by the presence of water bodies. 
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Fig 4   Water bodies in Kodungallur Municipality (Source: Town & Country Planning Department, Kerala)    
3.1Ecological Functions 
Apart from various aesthetic functions, the water bodies serve various ecological functions. Societies and cultures 
have traditionally developed sustainable techniques for conserving and managing nature and natural 
resources.Controlling urban flooding,preserving bio-diversity, recharging aquifers and adapting to climatic changes 
are the major ecological functions of water bodies. The degradation of water bodies can have multiple impacts on 
the local land and water eco system. The most pronounced is the urban flooding. Absorbing large quantities of storm 
water runoff reduces the incidence of flooding of nearby areas. This is done by the significant amount of small and 
large community ponds and private ponds, which is the specialty of the. A number of these ponds do not serve any 
function inthe present day context, yet these play crucial roles in maintaining the ecological balance of the area.  
Water bodies also help in recharging ground water aquifers and enhancing water availability. Water bodies support 
bio-diversity. It is the basis of all living eco systems and provides a wide range of eco system benefits to its citizens.  
The Periyar River/ Pullut River, Canoli canal/ Kodungallur Kayal and the various streams and ponds and mangroves 
(fig ----) in the waterlogged areas that have made Kodungallur the habitat of many flora and fauna. The lower 
reaches of Periyar are known for its variety of fishes like Pearlspot, Palankanni, Kanambu, Thirutha, Koori etc along 
with a variety of shell fishes like crab, prawn and so on. 
 
 
  
 
 
 
 
 
 
 
 
Fig 5 Mangroves at Narayamangalam;   
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3.1Economic Functions 
The water bodies play a vital role in the economic development of the study area especially in rural areas.  Though 
Kodungallur has an urban nature, it has no prominent industries so far. There are about 120 micro industries existing 
in the municipal area alone. 
 
 
Fig 6 Chinese fishing nets 
 
The presence of Kodungallur kayal, Pullut River, various channels and other low-lying areas in the town has 
made fisheries a means of livelihood to the people in this area. Fishing both inland and marine had been a major 
activity of the people as livelihood from ancient time to the present day.  It lacks modern facilities and 
infrastructureThe Chinese fishing nets (fig 7), a technology brought by the Chinese in 16th Century are still being 
used widely. These are either owned by wealthy fishermen, a group of people or cooperative societies. There are 
also local fishermen who depend on boats and stakenets for their daily livelihood. 
 
Thrissur Districtris considered as the ideal area for brackish water aquaculture (PANFISH Book, Thrissur District). 
Out of 1012 ha area available, there are more than 987 hautilized for traditional prawn filtration/extensive brackish 
water shrimp farming.At present there are more than 80 brackish water fish farms at Kodungallur town covering 
almost 200 hectares of area.The marshy lands in the eastern region of Kodungallur municipality are being used for 
this. It also consists of the Pokkali paddy fields, a unique ecosystem distributed in the coastal villages of the Thrissur 
Districts, which is present in Pullut area- where the age-old shrimp filtration practices known as ‘Chemmeenkettu’ is 
carried out after the harvest of Paddy. Another important potential available in the town is the presence of more than 
200 ponds, both public and private that are utilized for inland fish farming.  
 
Other major economic activity is the coir industry (fig 8a). The rural communities depend on these brackish waters 
for retting the coconut husks. The major traditional industries were coir, handloom and screwpine/ paya making 
based industry (fig8b), all of which are very much dependent on the water bodies.Paddy cultivation is only for 
namesake in Kodungallur now. A total mundakan cultivation of 10 hectares of land is found in Arakkathazham and 
Perinkalppadam. An area of about 50 hectares is found to be lying fallow. Saline water intrusion is a serious 
problem affecting the agricultural potential in these areas. 
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Fig 7(a) Coir making  (b) Paya making –traditional economic activities practiced even today  (c) ancient economic activity-source KCHR   
3.2 Socio-Cultural  Functions 
Water was always an important element in Hindu mythology and it has been enjoying the most respectable and 
unique status in India. Their presence has mythological and religious connotations. Religious structures are always 
placed near water bodies. The rivers in India are considered Goddesses and most of Hindu rituals move around 
water for the religious ceremonies be it birth, marriage, death. The innumerable rituals and ceremonies associated 
with the sacred rivers continue in India.  The “Kara” beach in Kodungallur is an example where devotees throng 
during ‘kavutheendal’ ceremony of the annual Bharani festival of Kodungallur (fig 9). 
 
 
 
Fig 8 Oracles at Kara Beach during Kodungallur Bharani festival (courtesy Vinodkumar T.G) 
 
 
Recreational uses are often expensive when water is concerned. Water is generally used for two types of recreation.  
It is either used as a medium on which the recreation activity has a direct contact with people (bathing, Swimming, 
Fishing, boating etc) or It provides only scenic sites. This type of use includes all the activities where water is not 
directly in contact, but it adds to the emotional quality of any personal experience. (eg. Camping, photography, 
meditation etc). 
 
4. Present Scenario 
kodungallur town  has under gone substantial change in the land use, which is the outcome of social, economic, 
religious and cultural factors. The physical environment and the socio-economic environment, which are highly 
influenced or dependent on the presence of water bodies, are analyzed here to understand the present scenario of the 
town. 
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Fig 9 Residential landuse of Kodungallur town;  Fig 10 The eastern part of Kodungallur showing wet agriculture prawn filtration ponds. 
(courtesy: Town & Country planning Dept, Kerala) 
 
As per the various land uses in the town, water body constitute the third biggest use constituting around 14.31% 
after residential (as shown in fig 10) and dry agriculture (23.44%). The eastern part of Kodungallur is less densely 
populated as it is dominated by low lying areas, marshy land and wet lands (fig 11). This area is largely used for 
prawn cultivation and is called ‘pokkali’ lands. Sea water inundation is the major feature of this area and paddy 
cultivation is feasible only by the end of monsoon rains, when the salinity will be washed away to a great extent. 
Paddy cultivation is alternated with prawn culture.  
 
The town is an outstanding example of buildings and archaeological sites and landscape. The earliest reference of 
built structures in the study area can be traced to the existence of the Cranganore port, which was built by 
Portuguese in 1523.  The unique location of the fort gave it the advantage of controlling the ships and boats that 
passed to and from the interior of Malabar (fig 12). Historical evidence indicate that all structures were built giving 
due importance and respect to the water bodies nearby. The physical environment comprises not only buildings but 
also the markets, streets and footways, bridges, and cemeteries etc. Kodungallur bhagavathy temple, Cheraman juma 
masjid, St. Thomas church, Kottapuram fort, Kottapuram market, Cheraman parambu, Kottayil Kovilakam, 
Vypeenkotta seminary, Chennamangalam Jewish Synagogue, Jewish cemetery, Paliam Dutch palace, Paliam 
Nalukettu, Gothuruthu, Kizhthali siva temple, Thiruvanchikulam Mahadeva temple, House of Abdul Rahiman 
Sahib, Kottapuram market, Kodungallur kovilakom, Azhikode harbour, etc. are the important historical and cultural 
buildings in and around the study area that are built either along water bodies or located in proximity to water 
bodies. 
 
The infrastructure facilities related to water bodies in the town drawn from the survey conducted by Town Planning 
Department during 2012 states that the 54.39% of households depend on KWA (Kerala Water Authority) supply to 
meet their domestic water demand (fig13 ). In most of the areas, saline water intrusion is a major threat to wells and 
channels. The main source of drinking water schemes in Kodungallur Municipal area is from Chalakkudy River. An 
overhead tank of capacity 18 lakh litres is located at Narayamangalam. 
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Fig 11 The ruins of kottapuram fort overlooking river periyar.  Fig 12The source of drinking water in Kodungallur district. 
 (Source: Town & Country planning dept. Kerala) 
 
Historically, human settlements around water bodies were planned with services such as drinking water, public and 
private baths and efficient water management system with numerous reservoirs and wells. But changes have 
occurred over the years due to the social changes and technological advancement, which has affected the water 
bodies. Inland water transport, used to be the primary communication route until 1950’s. It was an economically and 
environmentally sustainable mode of transportation.    With the development of roads, water as a mode of transport 
lost its importance. The highways and bridges connecting Kodungallur to nearby places have replaced the 
footbridges (fig 14) and have contributed to the fast development of the town. Karupadanna- Pullut bridge was 
constructed during 1950. The Kottapuram Bridge was constructed during 1986 (fig 15), became one of the major 
causes of developments in the region was due to these bridges. 
 
   
Fig 13 Image of a footbridge that existed in Kodungallur’  Fig. 14 Image of Kottapuram bridge 
5. Issues 
The land use is changing quickly, constantly intensifying urban lands and large-scale land transformation is taking 
place due to substantial increases in urban land value. The existing water bodies especially the smaller ones are 
having an adverse impact as they have become dumping sites for untreated domestic sewage, disposal of 
untreated/partially treated sewage and, solid waste. The issues like eutrophication and siltation have made the 
condition of small water bodies worse even though a regulator cum bridge is located near Pullut to avoid saline 
water intrusion. Cultivators of Paddy are showing less importance in Kodungallur. There are about  50 hectares of 
land lying fallow due to saline water intrusion, which is a serious problem affecting the agricultural potential in 
these areas. Attack of diseases and viruses on the fish population and unpredicted changes in the salinity of water 
due to climatic changes are serious problems affecting the fisheries sector. Majority of the farms adopt traditional 
methods.Coir industry was one of the important industries in Kodungallur, but this economic activity has also 
decreased considerably, the reason being the high level of water pollution due to rutting of coconut husks especially 
in the eastern low lying kole lands of the town. This was also causing high damage to aquatic organisms of the area. 
 
Many of the construction works carried out in the area were ignoring the serenity of the backwaters and the 
picturesque landscape of the area. Unsympathetic alterations have been done to the heritage buildings, most of them 
being beyond repair (fig 20). The ecological problems created by occasional drudging and sand mining from river 
basins are also issues that cannot be ignored. 
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6. Interventions for the sustainable development of the town 
There are many planned efforts and interventions that is required to stop further detoriaration of water bodies in the 
town. The efforts should help in protecting the water bodies and the environmental improvement. The various 
measures includes (a) Rain water Harvesting, (b) Rejuvenation of wells through back washing, (c) Revitalization of 
ponds through Phytoremediation , (d) Planting of mangroves, (e) Watershed management, (f) Eco farming and (g) 
Eco restoration of water bodies through plantation of screw pines along the banks of rivers and canals.  Planting 
Casuarina trees all along the beach will help in protecting the land from sea erosion etc. Areas for shrimb/ greem 
mussle culture / fish drying need to be earmarked and protected from salination.The innovative programmes in 
fishing occupation are Cage fish culture, Solar tent Dryers, Value added fish production units, Green Mussels and 
edible oyster culture.  
The area has immense potential for developing water ways as an alternate means of transportation. The advantages 
of water transportation are cost effectiveness, energy efficiency and environment friendliness.  All important 
locations and heritage buildings can be linked by both roadways & waterways.  All types of vessels need to be 
encouraged to meet all sections of the society. 
The ancient Kottapuram market needs to be revived and linked with recent markets developed on the other side of 
the river, and these have to be connected by waterways. In terms ofthe disposal of solid and liquid waste, continuous 
monitoring has to be done in the coastal areas and strict measures have to be taken for disposing waste into the water 
bodies without treatment. The solid waste management of the municipality area with the help of SHG’s, has to 
segregate the waste at source and the treatment has to be initiated with the help of public private partnership. 
Screw pines (Pandanus) and water Hyacinth (Eichornia crassipes), available abundantly in the study area, are the 
two natural fibres that are usedfor making craft and other utility items. This knowledge has to be disseminated and 
all external support needs to be provided to flourish this industry as it raises the economic status of the people and 
also helps in restoring the eco system (fig16). 
 
Fig15Screw pines                                                                                        Fig 16 products being made using it (Source KIDS Kodungallur) 
7. Water bodies and Tourism potential 
Kodungallur, the small town with a glorious past has immense tourist potential with its variety of water bodies. The 
role of water bodies as a means of transportation in today’s context will help in rejuvenating the lost glory of the 
town. The existing waterways need to be developed into a tourism circuit and some of the trade routes of Muziris 
can be reintroduced to enhance the tourism industry. The waterways could be developed as a tourism circuit should 
not interfere with the daily routine of the locals. The route connecting all-important and heritage sites have to be 
given special treatment with proper signboards and properly linked to water transport wherever possible. Varieties 
of vessels like houseboats, FRP recreation boats, Speedboats, Houseboats, and Canoes and kayaks need to be 
introduced. The small rivulets and footbridges have to be conserved and protected to retain the character of the 
region. Biking holidays and nature walks, especially along water bodies have to be popularized. The Chinese nets 
existing in the area serves dual purpose of promoting tourism by creating a rich natural environment. It adds to the 
aesthetic quality of the backwaters at the same time it is still used commonly for fishing activities. 
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Fig 17 Pathway to Kottapuram fort, Fig 18 Kottapuram boat jetty, Fig19constructions that damage the aesthetic quality of the natural setting 
8. Conclusion 
The water bodies such as rivers, lakes, ponds, sea coast in an area are important aspects as they have multifarious 
functions. They have the potential to be developed as number of productive means such as (a) places of recreation, 
(b) alternate means of transportation (c) tourism and they also helps in the development of town as a whole with its 
multiplier effects such as trade and commerce, local transportation, hotel and restaurants etc.. The water bodies are 
the first victims of urbanization and hence their conservation/restoration is imperative for a healthy and sustainable 
town or city.But the future of water bodies will be influenced not just by climatic factors, but also by policy 
decisions, changes in technology, better spatial planning and good governance. The planned interventions on water 
bodies can spur growth and development not only in the town but also in the whole region. 
The growth and sustainable development of a town is dependent on its natural setting, physical environment and 
socio-economic environment that are highly influenced by the presence of water bodies. Technological 
advancements, social and economic development results in land transformation which in turn affects the water 
bodies either by pollution, disappearance or making it completely useless. Both national level and local level 
schemes needs to be formulated and implemented to solve the issues pertaining to water bodies. For the successful 
implementation of the schemes and projects, the coordination and cooperation of a multitude of agencies is required. 
The sustainable growth and development of a town can be ensured only if its water bodies are clean, healthy, 
available, and accessible and are periodically rejuvenated. Water bodies of the towns needs a careful spatial 
planning and treated as properties and assets to the local government. Managing the water bodies in terms of 
enhancing the social and economic use, the local communities should be involved in the restoration and 
development of the water bodies. Water bodies are not just natural areas but they are the spines of growth and 
development in terms of social, economic and environment. 
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